Interaction of platinum drugs with clinically relevant x-ray doses in mammalian cells: a comparison of cisplatin, carboplatin, iproplatin, and tetraplatin.
Whereas the interaction between radiation and platinum complexes has never been pronounced in radiobiological experiments (to 30 Gy in mammalian cells), there have been reports of interest in this combination in the clinic, where fractionated doses of approximately 2 Gy are used. Our studies on the marked interaction in hypoxia at the 80% survival level (1-2.5 Gy) with cisplatin have been extended to second generation platinum drugs of clinical interest. The studies in the lower radiation dose region have been facilitated by the use of the cell analyzer DMIPS to identify individual cells and follow them microscopically to assess for clonogenic ability. Chinese hamster V79 cells were used, which were exposed to drug for 1 hr prior to irradiation in hypoxia (or air). None of the drugs give an enhancement ratio (ER) greater than 1.3 in the high radiation dose region, whereas all can produce ER80% (ER calculated at iso-survival of 80%) of 2 or higher at low doses in hypoxic cells. The enhancement of radiation kill in oxic V79 cells (ER's to 1.1 at 1-2% S) disappears at low doses (ER80% = 1.0) except for tetraplatin, where a moderate ER80% (to 1.64) was measured. Comparison of the hypoxic interaction on a concentration basis suggests that cisplatin is the best drug at low x-ray doses and low concentrations, but the interaction reaches a plateau at ER80% approximately 2.0. Tetraplatin continues to give better interaction with increasing concentration (up to ER80% = 3.7 at 25 microM). Interaction of radiation with the less toxic drugs, iproplatin and carboplatin, used at around 100 microM can be improved by longer exposure times prior to irradiation. Comparison on the basis of toxicity, for which the plating efficiency was used, suggests that cisplatin gives a better interaction than the three newer drugs for a given level of toxicity in hypoxic V79 cells.